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[57] ABSTRACT 
In a windshield wiper assembly, the contact pressure of 
the wiper blades against the windshield is varied by 
displacing the wiper shaft in a direction along the axis of 
the shaft. 

50 Claims, 7 Drawing Figures 
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WINDSHIELD WIPER INSTALLATION 

BACKGROUND OF THE INVENTION I 

This invention pertains to a windshield wiper installa 
tion, especially for motor vehicles. 
When vehicle speed is high the air impinging upon 

the windshield streams away from the windshield up 
wards and to both sides under such a high pressure that 
it creates an ascending force at the wiper blades and 
wiper arms. Thus, the contact between the windshield 
and the wiper blade is diminished so that the cleaning 
effect of the windshield wiper installation is reduced. 
The problem is especially pronounced in considerably 
curved lateral areas of the windshield. For the safety of 15 
all road users, it is however, necessary that the wind 
shield is cleaned properly also at high speeds. 

To reduce the tendency of the wiper blades to lift 
from the windscreen or avoid it completely, various 
designs of windshield wiper installations are known. In 
some of these installations spoilers or other aerody 
namic surfaces are attached on the wiper blades and/or 
wiper arms to produce an additional pressure which is 
effective against the ascending force. In contrast thereto 
another windshield wiper installation, described in Ger— 
man speci?cation OS No. 2,824,014, is designed in such 
a ivay that by manipulations of the wiper arm spring 
various contact pressure values can be provided even 
while the vehicle is moving and when the wipers are 
operating. Such a windshield wiper installation is not 
only suitable for providing a higher contact pressure at 
high vehicle speeds than at lower vehicle speeds, but 
also for reducing the contact pressure when the wipers 
are not operating and the wiper blades occupy the park 
ing position. By this measure the pressure is removed 
from the wiper rubber, so that wear is reduced. 

In the windshield wiper installation of German speci 
?cation OS No. 2,824,014 the main parts of the wiper 
arm are a wiper arm head, a swivelling member and a 
wiper arm spring which is suspended on the ?rst men 

' tioned parts. The swiveling member is normally com 
posed of a link and a wiper rod. The wiper arm head 
includes a fastening member which is mounted on the 
wiper shaft in a manner protected against twisting and a 
holding member on which the wiper arm spring acts. 
The holding member is developed as a two-armed lever 
which is tiltably mounted on the fastening member and 
which can be displaced relative to the fastening‘member 
of the wiper arm head by means of a rod which extends 
in the hollow wiper shaft. An imagiary line may be 
drawn between the. suspension point of the wiper arm 
spring on the swiveling member and on the holding 
member. The distance of this imaginary line from the 
articulated axle between the fastening member and the 
swiveling member is changed by such a displacement so 
that the lever arm producing the contact pressure and 
thus, the contact pressure itself becomes greater or 
smaller. One disadvantage of that windshield wiper 
installation is than an additional rod is necessary for 
changing the relative position between the fastening 
member and the holding member of the wiper arm head 
and further that the wiper shaft has to be hollow. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide a wind 
shield wiper installation which does not comprise addi 

': tional parts which have to be conducted from the vehi 
‘cle interior through the body to the outside. This is to 
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be effected in such a way that both the parts of the 
windshield wiper installation positioned outside and the 
parts positioned inside are made as simple as possible 
and can easily be mounted. 

This problem is solved according to the invention in 
that the wiper shaft with the fastening member of the 
wiper arm head may be displaced relative to the wiper 
bearing in the axial direction and that the holding mem 
ber of the wiper arm head is supported on the wiper 
bearing. ‘ " 

Thus, in a windshield wiper installation according to 
the invention the wiper shaft is used as a part conducted 
from the inside to the outside. The fastening member of 
the wiper arm head is displaced relative to the wiper 
bearing together with the wiper shaft, because the hold 
ing member of the wiper arm head is supported on the 
wiper bearning. The position between the fastening 
member and the holding member of the wiper arm head 
and thus the position between the articulated axle, be 
tween the wiper arm head and the swiveling memberlof 
the wiper arm, and the suspension point of the wiper 
arm spring on the holding member is changed by the 
modi?ed position of the fastening member relative to 
the wiper bearing. Thus in order to vary the contact 
pressure the effective lever arm can be varied. The 
wiper arm spring may be tensioned, more or less, so that 
the force component which produces the contact pres 
sure becomes greater or smaller. 

In one embodiment of the invention, two guide ele 
ments are provided which may be twisted relative to 
each other by the bearing crank of the wiper shaft. One 
of these two elements is coupled with the wiper shaft in 
the axial direction, whereas the other is secured such 
that it cannot be displaced in the axial direction. By 
twisting against each other, the two guide elements are 
displaced relative to each other in the axial direction, so 
that the position of the wiper shaft is changed relative to 
the axially stationary guide element. A conversion of 
the rotary movement into an axial displacement can, for 
example, also be achieved in that the two guide ele 
ments are coupled with‘ each other in a similar way as a 
screw and a nut. 

In accordance with the invention one sided loading of 
the wiper shaft and the support is avoided. The guide 
element which may be displaced is arranged on the 
support and is formed by the wiper bearing surrounding 
the wiper shaft. So for instance, the front side of the 
wiper bearing facing the bearing crank can be provided 
with several guide cams against each of which rests a 
guide stud. Such a development is comparable to a 
multiple thread. 
The guide elements, which in the axial direction are 

coupled with the wiper shaft, may be arranged on the 
bearing crank in a manner protected against twisting. 
With this arrangement, during a wiping cycle the wiper 
shaft will be displaced from a neutral position and at the 
end of the wiping cycle will reach the neutral position 
again. In this manner different contact pressures may be 
provided in different places of the windshield. This 
would, however, result in greater wear of the wind 
shield wiper installation. 

In a more advantageous embodiment, each guide 
element to be twisted with the bearing crank is provided 
on a separate support. The coupling between the sup 
port and the bearing crank may be disengaged and the 
wiper shaft may be secured in the various positions. 
When a windshield wiper installation is developed in 
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such a way, the guide elements which may be twisted 
can at least partly be at rest. During this time the 
contact pressure remains constant. It cannot be changed 
by chance through vibrations because the wiper shaft is 
secured in the various positions by various locking ele 
ments that are lockable with each other. 

Further in accordance with the invention, the bearing 
crank and the support are coupled with a dead travel 
and are detached from each other as long as the dead 
travel is effective. In such a design the bearing crank 
can take along the support only within particular areas 
of the wiping angle over which the wiper arm can 
move. Thus, a change of the contact pressure is possible 
within these areas. 

In a windshield wiper installation, in which the wiper 
arm is swivelable into a parking position which lies 

_ outside the normal wiping angle, the coupling with a 
dead travel is used to bring the contact pressure from a 
low parking value to a higher operating value upon 
setting into operation the windshield wiper installation. 
The parking value is reached again when the wiper arm 
returns into the parking position. 
The bearing crank and the support are advanta 

geously coupled with each other through catches; 
These catches are preferably arranged on the support. It 
is however, possible to arrange them on the bearing 
crank. 

If it is desired that the contact pressure value in the 
parking position of the wiper blade is lower than when 
the windshield wiper installation is operated, the sup 
port may be provided with a catch which always retains 
its position relative to the support and upon which the 
bearing crank acts with the ?rst swivel from the parking. 
position. A secondary catch can be moved into the path 
and out of the path of the bearing crank. 
To avoid irregular control actions the bearing crank 

may be coupled with movable catches only in the one 
direction and with other movable catches only in the 
other direction. Thus, it is ensured that the support is 
adjusted in accordance with the desired increase or 
reduction of the contact pressure. This type of coupling 
can be achieved by providing the catches and/or‘ the 
bearing crank with bevels by means of which the 
catches can be pushed back. When the bevels are pro 
vided on the bearing crank, they and the two groups of 
catches will be arranged on different radii. 

In accordance with an embodiment of the invention, 
the movable catches are displaced by electromagnets, of 
which certain ones are excited with a positive change in 
the vehicle speed and the other ones with a negative 
change in the vehicle speed. The latter can be desig 
nated as release electromagnets, the former as operating 
electromagnets. . 

The electromagnets may be energized for only a 
short time by inserting timing elements in the control 
leads. The pulses applied to the timing elements have to 
be of long enough duration that a change-over of the 
support is reliably effected. If it is desired only to excite 
the electromagnets for a time as short as possible, it is 
more advantageous that normally closed contacts are 
assigned to the electromagnets such that each normally 
closed contact interrupts the circuit of a selected elec 
tromagnet which effects the displacement and that upon 
a further displacement the contact is closed again. 
When the bearing crank has acted upon the catch the 
normally closed contact can immediately interrupt the 
circuit, because the bearing crank and the catch rest so 
?rmly against each other that the catch is only re 
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4 
moved, when the bearing crank changes its direction of 
motion. 

Further in accordance with the invention, the elec- I 
tromagnets are only excited in particular swiveling 
ranges of the bearing crank. Therefore, no bevels are 
necessary on the catches or on the bearing crank. 

In order to ensure that in the parking position and 
when the windshield wiper installation is switched off 
the wiper rubber is loaded as little as possible, it is ap 
propriate that the lowest contact pressure may be ad 
justed when the operating switch is moved into the 
off-position. This is reliably achieved by carrying out at 
least one more wiping cycle after the installation has 
been switched off. 
The holding member is substantially independent of 

the fastening member because an axial displacement of 
the wiper shaft with the fastening member does not 
affect the position of the holding member relative to the 
wiper bearing in any way. The fastening member and 
the holding member are coupled with each other 
through catches in a manner protected against twisting, 
but axially displaceable relative to each other. To sim 
plify the assembly, the holding pin, on which the wiper 
arm spring is suspended on the holding member, 
projects into an oblong hole of the fastening member. In 
this manner the holding member is secured on the fas 
tening member before the wiper arm is mounted onto 
the wiper shaft and the wiper arm can be mounted as a 
whole. 

In a further embodiment, the holding member is se 
cured in a form-?t manner in the axial direction. The 
holding member may be supported on the fastening 
member by means of a spring. 

In an embodiment of the invention a change of 
contact pressure by a particular value can be obtained 
with only a small axial stroke of the wiper shaft. On the 
fastening member of the wiper arm head a lever is swiv 
elably mounted whose position de?nes the position of 
the suspension point of the wiper arm spring. The lever 
is coupled with a guide surrounding the wiper shaft and 
the position of this guide relative to the fastening mem 
ber is variable in the axial direction. Thus, when the 
fastening member is displaced the articulated axle of the 
lever is moved simultaneously. The guide remains ?xed 
in the axial direction. This results in a change of the 
position of the lever on the fastening member. In this 
manner the axial stroke of the wiper shaft can be trans 
formd in a larger stroke of the suspension point of the 
wiper arm vspring relative to the articulated axle be 
tween‘the swiveling member and the fastening member. 
When a lever articulated on the fastening member is 

used as a holding member, the wiper arm spring is dif 
ferently tensioned in the various positions correspond 
ing to a particular contact pressure. Thus, the force 
exerted by the spring in the various positions is modi 
?ed. This change in the force can be positively or nega 
tively superimposed by the change of the lever arm. For 
the force to be positively superimposed, the lever or the 
levers are to be arranged in a very speci?c way. As a 
result the wiper arm head is relatively large. In advanta 
geous arrangements of the levers the change of the 
spring force reduces the effect of the change of the 
lever arm. The length of the spring should be kept as 
small as possible. This can be achieved by selecting a 
relatively large spacing between the bearing axle of the 
lever forming the holding member and the suspension 
point of the wiper arm spring on it. In an embodiment, 
the suspension point of the wiper arm spring is closer to 
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the wiper shaft than the bearing axle of the lever which 
is arranged on extensions of the wiper arm head project 
ing into the swiveling member. 
A greater spacing between the bearing axle and the 

suspension point is thus obtained, but when the holding 
member is directly coupled with the guide the axial 
stroke of the wiper shaft can only be transmitted with 
dif?culties. However;- this disadvantage is cured in that 
the lever forming the holding memberis supported by 
the lever coupled with’ the guide. Thus, there are now 
two levers. By the one lever- the axial stroke of the 
wiper shaft can be transmitted. The other only causes 
small changes of .thejspring length. The holding member 
is always loaded by the wiper arm spring in the same 
direction of rotation. 

Advantageously,v the. lever forming the holding mem 
-ber is built up, ‘fork-shaped and each wing- of the fork is 
separately mounted. In this case the bearing axle can be 
located within- the length of the wiper arm spring. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The’ invention maybe better understood from a read- 1 

ing of the following detailed description in conjunction 
with the drawings in which: " , 
FIG. 1 is a ?rst embodiment in which the holding 

member is secured onto the wiper bearngin a form-?t 
manner; _, - r. ' . 

FIG. 2 is a section taken on the line II-II of FIG. 1; 
FIG. 3 is an embodiment similar to that of FIGS. 1 

and 2 in which the holding member is supported on the 
fastening member by means of a pressure spring; 
FIG. 4 is .a third embodiment in which the holding 

member is realized by a lever articulated on the fasten 
ing member and a support with guide elements may be 
coupled with the bearingcrank; - . . 

FIG. 5 is a circuit arrangement of a windshield wiper 
installation according to the invention with two station 
ary and two movable catches on the support; 
FIG. 6 is a cireuitarrangement for the control of four 

electromagnets each foreincreasing and diminishing the 
- contact pressure; and»? ». ; 

FIG. 7 _is a circuit arrangement similar to that of FIG. 
6 with modi?ed switching means for the selection of the 
electromagnets. . ‘ 

DETAILED ‘DESCRIPTION 
The wiper arms 10 of FIGS. 1 to 4 include ahead 11 

and a swiveling member 12 whichds pivoted with the 
head through the‘pivot' pin 14 seated in a'bearing bush 
13 of the head 11. The wiper arm head 11 includes a 
fastening member 15, which in a manner protected 
against twisting is slipped on a portion 16 of the wiper 
shaft 17 and secured on the wiperpshaft by the screw nut 
18. The wiper head 11 includes the bearing bush 13. A 
holding ‘member 19 supports one end of the wiper arm 
spring 21 via the C-yoke 20. Although not shown, the 
other end of wiper arm spring 21 engages on the swivel 
ing member 12. Between the fastening member 15 and 
the swiveling member 12 a cap 22 is mounted on the 
bearing bush 13. Cap 22 covers the wiper arm head and 
protects it against dirt. . I ‘ _ 

In the embodiment of FIGS. 1 and 2 the wiper shaft 
17 is rotatably mounted in wiper bearing 26 which can 
be secured to the body 28 of a motor vehicle by a nut 27. 
To support‘the wiper shaft 17 a bearing bush 29 is in 
serted in the wiper bearing26. Bearing bush 29 is se 
cured in the axial direction by the disk 30 and the circu 

' lar clip 31. 
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6 
The holding member 19 is substantially composed of 

three sections. A ring section 35 may be regarded as a 
?rst section. Ring 35 surrounds the wiper shaft 17 and is 
located below the fastening member 15. Inthe direction 
towards the wiper arm spring 21 a forked stud 36 is 
formed on the ring 35. Stud 36 diagonally projects in 
the upward direction with the two parallel wings 37. 
The stud 36 is flanked on each side by a check 38 of the 
fastening member 15. Each wing 37 has a bore 39 which 
is flush with the bore of the other wing. In the bore 39 
a holding pin 40 is inserted which .is secured by the 
cheeks 38 of the fastening member. Holding pin 40 is 
encompassed by the C-yoke 20 which projects into the 
interspace between the two wings 37. In the direction 
towards the wiper bearing 26 the ring 35 is elongated by 
a sleeve 41 which ‘forms the third section of the holding 
member 19 and surrounds the wiper shaft 17. Springs 42 
are created by longitudinal slots on the sleeve 41. 
Springs 42 engage by means of detents 43 into an inter 
nal annular groove 44 of bearing bush 45. Bearing bush 
45 is screwed into the wiper bearing 26 and secured by 
force-?tting. The sleeve 41, the bearing bush 45 and the 
nut 27 are covered by a protective cap 46. 

Because the holding member 19 is locked with the 
bearing bush 45 it is not movable relative to the wiper 
bearing 26 in the axial direction. In the direction of 
rotation the holding member 19 is carried by the cheeks 
38 of the fastening member 15 via the stud 36. The 
holding member 19 is supported on the wiper shaft 17, 
but is not coupled in a manner protected against twist 
ing. This provides the advantage that the holding mem 
ber 19 in its relative positionis fully adaptable to the 
position of the fastening member 15. 

In the wiperarm described the torque exerted on the 
swiveling member 12 by the wiper arm spring 21 is 
determined by the force of the wiper arm spring and the 
effective leyer arm which corresponds to the spacing 
the axis of the pivot pin 14 ‘has from a plane 50 which is 
de?ned by the holding pin 40 and the suspension point 
of the wiper arm spring 21 on the swiveling member 12. 
This plane 50 is shown by a broken line in FIGS. 1, 3 
and 4. Thus with the arrangement of pivot pin 14, hold 
ing pin 40 and suspension point of ‘the wiper arm spring 
21 on the swiveling member 12 of FIG. 1 a given 
contact pressure is created. .When now the wiper shaft 
17 is displaced to the outside the fastening member 15 
moves carrying‘with it the pivot‘ pin 14. Eventually the 
fastening member 15 with the pivot pin occupy _ the 
position indicated by broken lines above the pivot pin. 
The holding member 19 has not. changed its axial posi 
tion. Thus the spacing between the axis of the pivot pin 
14 and the plane 50 and consequently the effective 
wiper arm have become greater, so that now a greater 
contact pressure is created. Thus it is possible to change 
the contact pressure in dependence on the axial position 
of the wiper shaft 17 and of the fastening member 15. It 
is also possible to provide several axial positions sepa 
rated from one another by spacings. But a continuous 
adjustment is also possible. 

In contrast to the embodiment of FIGS. 1 and 2 in 
which the holding member 19 is in the axial direction 
secured in a form-?t manner, the holding member 19 of 
the version according to FIG. 3 is supported on the 
fastening member 15 by means of a helical spring 51 
subjected to pressure. The holding ‘member 19 is cup-. 
shaped, has a bottom 52 with an opening 53 for the 
wiper shaft 17 and a hollow-cylindrical stud 54 project 
ing from the bottom into the interior of the cup‘ and 
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surrounding the wiper shaft. The jacket of the cup is 
composed of two sections 55 and 56 which in the axial 
direction are arranged one behind the other and of 
which the upper section 56 is shouldered to the outside 
so that section 56 has a larger inside and outside diame 
ter. In the direction towards the wiper arm spring 21, a 
stud 36 with the two wings 37 and the holding pin 40 is 
formed on the section 56 in a similar way as in the exam 
ple of FIGS. 1 and 2. The disk-shaped section 56 of the 
fastening member 15 is secured on the cone 16 of the 
wiper shaft and its underside is provided with a hollow 
cylinder 58 which projects into the holding member 19 
and is surrounded by the section 56 of the holding mem 
ber. The outside diameter of the hollow cylinder 58 
corresponds to the inside diameter of the section 56 and 
the inside diameter of the hollow cylinder 58 corre 
sponds to the inside diameter of the section 55 of the 
holding member 19. Thus the latter and the fastening 
member 15 are guided in each other. The helical spring 
51 is positioned inside the hollow space formed by the 
sections 55, 56 and 58 of the parts 15 and 19 and is 
supported on the bottom 52 of the holding member 19 
and on the disk 57 of the fastening member 15. 
A further hollow cylinder 59 is formed on the fasten 

ing member 15 concentrically to the hollow cylinder 58. 
In the axial direction the hollow cylinder 59 surrounds 
the section 56 of the holding member 19 entirely and the 
section 55 partly. Between the portion 55 and the hol 
low cylinder 59 is a ring-shaped interspace 60. A circu 
lar clip 61 which is inserted in an inside groove of the 
hollow cylinder 59 is positioned in this interspace. Thus 
the holding member 19 and the fastening member 15 are 
captively secured on each other. In the one direction 
the section 56 of the holding member 19 is limited by the 
disk 57 of the fastening member and in the other'direc 
tion by the circular clip 61. The stud 36 of the holding 
member 19 penetrates a slot of the hollow cylinder 59 
facing the wiper arm spring and is also ?anked by two 
cheeks 38 which extend as far as to the lower end of the 
hollow cylinder 59. 
The contact pressure can now be modi?ed in the 

same manner as in the example of FIGS. 1 and 2 by 
displacing the wiper shaft 17 with the fastening member 
15 to the outside or to the inside. FIG. 3 shows the 
arrangement with the lowest contact pressure. When 
now the wiper shaft 17 is displaced outwards, the fas 
tening member 15 is taken along. But the holding mem 
ber 19 retains its position due to the pressure spring 51. 
Thus the spacing between the axis of the pivot pin 14 
and the plane 50 is modi?ed again, so that the contact 
pressure increases. 

In the embodiments accordng to FIGS. 1 to 3 the 
length of the spring is only slightly modi?ed, when the 
contact pressure is varied. However, the axial stroke of 
the wiper shaft has to be approximately just as great as 
the distance by which the lever arm is to be elongated. 
In order to provide that only a smaller axially stroke of 
the wiper shaft 17 is necessary the example of FIG. 4 
includes a lever system. 
The lever forming the holding member 19 is swivela 

bly mounted on two wings 70 of the fastening member 
15 which wings extend from the vicinity of the pivot pin 
14 far into the direction towards the wiper arm spring 
21. The lever 19 consists of two wings 71. Each wing 71 
is separately mounted on the corresponding wing of the 
fastening member 15 and extends in the direction 
towards the wiper shaft 17. The free ends of the two 
wings 71 of the lever 19 are interconnected by a web 40 
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8 
which forms the holding pin for the C-yoke 20. Due to 
the separate support of each wing 71 of the lever 19 its 
bearing axle in the longitudinal direction of the wiper 
arm 10 can be positioned within the wiper arm spring 
21. This enables a great length of the lever 19, so that 
the length of the wiper arm spring 21 is only slightly 
modified, when this lever is swiveled. 

Because the bearing axle of the lever 19 is positioned 
above a straight line de?ned by the suspension point of 
the C-yoke 20 on the web 40 and the suspension point of 
the wiper arm spring 21 on the swiveling member 12 the 
wiper arm spring attempts to rotate the lever 19 in 
counterclockwise direction. This is prevented by a sec 
ond lever 72 which supports the lever 19 below the web 
40. As seen fron the bearing axle of the lever 19 this 
second lever 72 is mounted on that end of the fastening 
member 15 which is positioned beyond the wiper shaft 
17 and encompasses the wiper shaft 17 with two arms 73 
extending in the same direction. The front ends of the 
two arms 73 are interconnected by a cross-piece 74 on 
which the lever 19 is supported. At approximately half 
the distance between the bearing and the cross-piece 74, 
a cam 75 is formed on each arm 73 in the downward 
direction. Each cam 75 is supported on a guide 76 de 
veloped as a plane plate. This guide 76 is simultaneously 
part of a ball bearing 77 acting as a thrust hearing which 
is protected by a hollow cylinder 78 produced in one 
piece with the' guide 76. When the windshield wiper 
installation is operated, the guide 76 can also rotate, so 
that there is no relative movement in the direction of 
rotation between the guide and the earns 75. 
The position of the guide 76 relative to the fastening 

member 15 is variable by pushing the latter in outside 
direction with the wiper shaft. Thereby also the bearing 
of the lever 72 is simultaneously moved. Thus, lever 72 
can be swiveled in the clockwise direction, so that the 
wiper arm spring can swivel the lever 19 in counter 
clockwise direction. Thus, the effective lever arm and 
also the contact pressure becomes greater. The value by 
which the lever arm is elongated is thereby approxi 
mately twice as great as the axial stroke of the wiper 
shaft 17, because the cams are positioned only at ap 
proximately half the distance of ‘the lever 72 from the 
hearing as the web 74. Thus, the movement of the wiper 
shaft 17 is transmitted, so that only a relativey small 
axial stroke is necessary for a particular change in the 
contact pressure. 
The wiper shaft 17 is driven by a bearing crank 85 

which is connected with a motor. Above the bearing 
crank 85 a support 86 is rotatably mounted on the wiper 
shaft 17. Support 86 on its side not facing the bearing 
crank 85 has two guide studs 87 extending in the axial 
direction which are arranged diametrically opposite 
each other. Each of these two studs 87 cooperates with 
a guide cam 88 assigned to it, which guide cam is devel 
oped from the lower front side of the wiper bearing 26 
surrounding the wiper shaft 17. The two guide cams 88 
have the same shape and are substantially developed to 
ascend diagonally. The beginning, the end and the mid 
dle of each guide cam 88 is provided with locking reces 
ses 89 for the guide studs 87. 
The support 86 may be displaced by the bearing 

crank 85. For this purpose the bearing crank can be 
coupled with the support 86 through catches arranged 
on the support. FIG. 4 shows a movable catch 90 as the 
core of an electromagnet 91 with the coil 92. When the 
coil 92 is disconnected from its voltage source the catch 
90 is held outside of the path of the bearing crank 85 by 
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the pressure spring 93 which is arranged‘between itself 
and the bobbin 94. When the coil 92 is energized the 
catch 90 is drawn into the interior of the coil and with 
its front end gets into the path of the bearing crank 85. 

In the windshield wiper installation according to 
FIG. 4 a total of three different contact pressures is 
possible. In the position shown in the drawing the low 
est contact pressure is adjusted. When the support 86 is 
then twisted, the guide studs 87 can get into the middle 
locking recesses 89 of the guide cams 88. Due to the 
effect of the wiper arm spring 21 the support 86, the 
bearing crank 85, the wiper shaft 17 and the fastening 
member 15 are thereby displaced towards the outside, 
for the wiper arm spring 21 can be slightly shortened by 
such a displacement. When the support 86 is twisted 
further the guide studs 87 can get from the middle lock 
~ing recess 89 also into the upper locking recess 89 of the 
guide cams 88. When the contact pressure is to be low 
ered the support is twisted the other way round and all 
parts which previously were displaced to the outside 
are drawn back against the force of the wiper arm 
spring 21. In the example of FIG. 4 of course, an addi 
tional spring can also be provided for the displacement 
of the parts to the outside as it has been done in the 
embodiment according to FIG. 3. There the parts are 
displaced to the outside by the pressure spring 51. In the 
embodiment according to FIGS. 1 and 2 which further 
permits a change in the contact pressure linked with 
only minor change of the wiper arm spring 21, an addi 
tional pressure spring can be ?tted for displacing the 
parts outwardly. 
FIG. 5 shows an electric circuit arrangement of a 

windshield wiper installation according to the inven 
tion. An electric motor 103 may be controlled with two 
speeds through an operating switch via to connection 
leads 101 and 102. A parking position switch 104 with a 
switching disk 105 and three sliding springs 1.06 are 
assigned to the electric motor 103. The middle sliding 
spring 106 is connected to an input of the operating 

. switch 100 and via the switching disk 105 and the one or 
the other of the two outside sliding springs 106 is is 
either connected to the negative or to the positive pole 
of a voltage source. A second input of the operating 
switch is directly applied to positive potential. The 
operating switch can occupy a total of three different 
positions, namely an off-position, a ?rst and a second 
operating position. In the off-position a bridging contact 
connects the ?rst ‘input with the lead 101, in the ?rst 
operating position’ the second input with the lead 101 
and in the second operating position the second input 
with the lead 102. 
The part of the circuit arrangement which is needed 

to adjust the contact pressure is substantially shown in 
the lower half of the drawing of FIG. 5. There a wiper 
shaft 17 is driven by the electric motor 103 through the 
bearing crank 85 and on whichthe support 86 with the 
two guide studs 87 is ‘rotatably mounted. In the wind 
shield wiper installation according to FIG. 5 three dif 
ferent values of the contact pressure may be adjusted. 
For the displacement between the various values the 
support 86 is provided with a total of three catches 90, 
107 and 108 at the same radial spacing to the wiper shaft 
17. The two catches 90 and 108 can be moved into the 
path of the bearing crank and out of the path of the 
bearing crank by the electromagnets 91 and 110 in the 
.way which has been described above in connection 
'with FIG. 5. The catch 107 retains a ?rm position. 
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The windshield wiper installation shown in FIG. 5 is 
designed in such a way that the wiper blades are parked 
in a parking position which lies. beyond the normal 
wiping angle B by vthe amount of the angle a. If the 
width of the bearing crank 85 is disregarded the angular 
distance between the catch 107 and the catch 90 corre 
sponds to the wiping angle B. The catch 108 is posi 
tioned between the two catches 107 and 90. The catches 
107 and 108 serve to increase the contact pressure, the 
catch 90 serves to diminish the contact pressure. There 
fore the magnet 110 can be designated as an operating 
magnet, the magnet 91 as a release magnet. The magnet 
110 is connected to an output 121 of a changeover 
switch 122 through a lead 120. The input of this change 
over switch is applied to the positive pole of a voltage 
source. A timing element 123 is inserted in the lead 120. 
The magnet 91 is connected to the other output 126 of 
the changeover switch 122 by means of a lead 124 and 
a normally closed contact 125. The normally closed 
contact 125 is controlled by the rim 127 of the support 
86 which rim is developed as a cam curve. The timing 
element123 and the normally closed contact 125 have 
the same function. They have the purpose of interrupt 
ing the circuit of the electromagnet in question after a 
change-over of the support 86, so that each magnet is 
applied to voltage only for a short time. The use of by 
a normally closed contact and of a timing element offers 
indeed speci?c advantages, but in principle each timing 
element can be substituted for a normally closed contact ' 
and vice versa. In addition to the changeover switch 
102 the release magnet 91 is connected to an additional 
input of the operating switch 100. In the off-position of 
the operating switch its bridging contact connects this 
additional input and the ?rst input to which the middle 
sliding spring 106 is connected. As indicated by broken 
lines an additional briding contact 129 may be arranged 
in the operating switch such that, in the off-position of 
the operating switch, the release magnet 91 may di~ 
rectly via the briding contact be applied to the positive 
‘pole of the voltage source and by-pass the parking posi 
tion switch 104. In this case a timing element 123 could 
be additionally inserted in the lead 128. 

In FIG. 5 the various switches, the bearing crank 85 
and the support 86 occupy positions which are realized, 
when the windshield wiper installation is switched off. 
When the operating switch 100 is then moved into the 
?rst or second operating position the bearing crank hits 
the catch 107 when its has been swiveled by the amount 
of an angle B and rotates this catch in a clockwise direc 
tion by the amount of an angle (1. Thus, the normal 
operating value of the contact pressure is adjusted. 
During continued operation of the windshield wiper 
installation with this contact pressure the bearing crank 
moves between the two catches 107 and 90 within an 
angle B. In this case the catch 90 is drawn back. When 
the vehicle speed now exceeds a given value the make 
contact of the change over switch 122 is automatically 
or manually switched to the output 121. Thus the oper 
ating magnet 110 is controlled, so that the catch 108 
jumps into the path of the bearng crank 85. When in this 
moment the bearing crank is positioned on the side of 
the catch 108 facing the catch 90 it hits the catch 108 
within a short time and rotates the support 86 by a given 
angle. Thus, an increased contact pressure is adjusted. 
The contact 125 is closed by the cam 127. But this does 
not affect the release magnet 91, because the make 
contact of the changeover switch 122 is connected to 
the output 121. When the bearing crank moves on the 
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side of the catch 108 facing the catch 107 at the time the 
catch 108 jumps into its path it presses the latter back 
wards against the force of the magnet by means of incli 
nations provided on the catch or on itself and adjusts 
the support 86 as late as it hits the catch 108 from the 
other side. 
When the vehicle speed is reduced again, the make 

contact of the switch 122 changes over to the output 
126. Thus the release magnet 91 becomes excited, be 
cause the normally closed contact 125 is closed. The 
catch 90 is extended, so that the bearing crank hits it at 
least when it advances to it from the catch 108. The 
support 86 is again brought into a position which corre 
sponds to a normal contact pressure. The switch 125 
opens again and disconnects the magnet 91 from the 
electric network. The switch can already be opened 
before the change-over is completed, because the bear 
ing crank 85 presses so ?rmly against the catch 90 that 
this catch cannot be drawn back again before the mo 
tion of the bearing crank has been reversed. 
When the windshield wiper installation is switched 

off at high or low vehicle speed the release magnet 91 is 
excited via the operating switch 100. The bearing crank 
85 moves to a parking position lying outside the normal 
wiping angle and thereby takes along the support 86 via 
the catch 90. Thus a contact pressure value is adjusted 
which lies below the normaloperating value at low 
speed. The magnet 91 is disconnected from the voltage 
supply by the timing element 123 or by the parking 
position switch 104. 
When a high contact pressure is adjusted the catch 90 

is positioned within the swiveling range of the bearing 
crank 85. When the windshield wiper installation is then 
switched off when the contact pressure is high it is 
possible that the contact pressure is not reduced, when 
the system is switched off at the time the bearing crank 
is positioned between the catch 90 and the parking 
position. This can be avoided by providing that at least 
one further wiping cycle is carried out after the wiper 
installation was switched off. 
The windshield wiper installation can of course also 

be used when the parking position is not outside the 
normal wiping area but at its border. In this case one 
must only realize that the normal wiping angle is com 
posed of the two angles a and B. 
When, in contrast thereto, the parking position is 

outside of the normal wiping area by the amount of an 
angle a and only two different contact pressures are 
provided, namely a parking value and an operating 
value, the catch 108 with the magnet 110 and the manet 
91 are no longer necessary. The catch 90 can have a 
firm, advanced position. 

In FIGS. 6 and 7 two circuit arrangements are shown 
which can be part of a windshield wiper installation 
which has more than three different contact pressures. 
In the examples shown there are ?ve different values. 
Because the catch, which is necessary to change over 
the contact pressure from the lowest value to the next 
higher value, can again occupy a ?rm position, only 
three operating magnets 110, but four release magnets 
91 are provided. In FIG. 6 a switch 140 is assigned to 
the operating magnets and a switch 141 to the release 
magnets 91. ‘ ' 

The two switches 140 and 141 are coupled with each 
other and only jointly displaced in dependence on the 
vehicle speed. At a given contact pressure the make 
contacts of the switches 140 and 141 are at- any time 
connected to that output assigned to the operating or 
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release magnet which, when it is controlled, adjusts the 
contact pressure, from a higher or lower value. So for I 
instance, the electromagnets effecting the second high 
est contact pressure, which in accordance with the 
positions of the make contacts’of the switches 140 and 
141 has been adjusted in the example of the drawings, 
are assigned to the fourth input 142 of these switches. 
The inputs of the switches 140 and 141 are connected to 
one output each of a changeover switch 143 whose 
input is applied to the positivve pole of the voltage 
source and which in dependence on a positive or nega 
tive change in the vehicle speed, occupies the one or 
other position. When the speed is constant or substan 
tially constant the changeover switch 143 retains the 
position shown. 
Between each of the electromagnets 110 and 91, re 

spectively and the respective output at the switch 140 
or 141 a normally closed contact 144 or 145 is inserted. 
The normally closed contacts 144 are controlled in such 
a way that those assigned to an electromagnet 110 cf 
fecting a higher contact pressure than that of the time 
being are closed, while all others are open. Vice versa 
all contacts 145 are closed which are assigned to an 
electromagnet 91 which effects a lower contact pres 
sure than that of the time being. All other normally 
closed contacts 145 are open. 
Thus the second highest contact pressure is adjusted 

at the time being. When the speed is now increased, the 
switch 143 retains its position, while the switches 140 
and 141 are moved to the next stage. Thus the magnet 
110 assigned to the highest contact pressure is con 
nected to the positive pole of the voltage source and 
becomes excited. This changes'the contact pressure to 
the highest value. During or upon termination of the 
adjusting action the last one of the normally closed 
contacts 144 is opened and thus the electromagnet is 
disconnected from the electric network. The last one of 
the normally closed contacts 145 is closed. 
When the vehicle speed is reduced, the switch 143 

changes over. The make contacts 140 and 141 are con 
nected to the third output. Thus the corresponding 
electromagnet 91 can be excited. The contactpressure 
is reduced. I 

' In'the circuit arrangement according to FIG. 7 the 
two switches whose position depends on the vehicle 
speed are combined to a single switch 140 whose input 
is connected to the positive pole of a voltage source. To 
the two outputs 146 and 147 one release magnet 91 each 
is assigned, to the output 150 an operating magnet 110. 
From the outputs 148 and 149 one each of the operating 
magnets 110 or of the release magnets 91 may be con 
trolled. There are normally closed contacts or change 
over contacts 151 inserted between the outputs and the 
electromagnets which contacts connect the operating 
magnets 110 to the outputs of the switch 140 upon a 
positive change of the vehicle speed and the release 
magnets 91 upon a negative change of the vehicle 
speed. In the positions shown of the switch 140 and of 
the switches 151 a middle contact pressure value is 
adjusted and the vehicle speed is constant or diminishes. 
When it falls below a given threshold value the make 
contact of the switch 40 is connected to the output 147. 
By this measure the assigned release magnet 91 becomes 
excited and effects a reduction of the contact pressure. 
When the vehicle speed begins to increase, the switches 
151 change over, so that now the operating magnets 110 
may be controlled. Between the output 146 and the 
corresponding electromagnet 91 and between the out 
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put 150 and the corresponding electromagnet 110 also 
permanent electric connections can exist. By an addi 
tional timing element inserted before each of the elec 
tromagnets 91 and 110 it can be ensured,» that the elec 
tromagnets are only'controlled for a short time. 
So that the switching means, whose position depends 

on the vehicle speed, do not change over continuously 
when this speed is slightly varied round a given value, 
the switching means have hysteresis. 
What is claimed is: 
1. A windshield wiper assembly comprising: 
a wiper bearing; : - 

a wiper shaft extending through said wiper bearing; 
a wiper arm; ' 
said wiper arm comprising: a wiper arm head having 

a fastening member mounted on said wiper shaft in 
a manner protected against twisting, said wiper 
arm head having a holding member supported on 
said wiper bearing; ' > 

swiveling member articulated on said fastening 
member: -' 

a wiper arm spring‘having one end acting on said 
swiveling member and its other end acting upon 
said holding member; 

said wiper shaft being movable in an axial direction 
relative to said bearing to displace said fastening 
member relative to said holding member to thereby 
vary the contact pressure exerted by said wiper 
spring. a ' i ' 

2. A wiper assembly in 
prising: - r 

a movable bearing crank coupled ‘to said wiper shaft; 
and 

?rst and second guide elements twistable relative to 
each other by said crank; > 

said ?rst guide element‘being coupled with said wiper 
shaft in said axial direction, said other guide ele 
ment being secured in said axial direction. 

3. A wiper assembly in accordance with claim 2, 
wherein said first element has the same axis of rotation 
as said wiper shaft. ‘ ' 

4. A wiper assembly in accordance with claim 3, 
wherein said second-element comprises a plurality of 
guide cams; and said ?rst element comprises a plurality 
of guide studs adapted to be displaced on said guide 
cams; said cams and said studs being arranged around 
said axis. '1 

5. A wiper assembly in accordance with claim 4 com 
prising a support carrying said plurality of ?rst element; 
and coupling means for coupling said support and said 
bearing crank such that said support means may be 
disengaged and said wiper shaft may be secured in vari 
ous axial positions. ' 

6. A wiper assembly in accordance with claim 5, 
couples said bearing crank and said support with dead 
travel. ‘ I 

7. A wiper assembly in accordance with claim 6, 
wherein said wiper arm may be swiveled into a parking 
position which lies outside the normal wiping angle and 
that said dead travel corresponds to the normal swivel 
ing angle of said bearing crank. 

8. A wiper assembly in accordance with claim 7, 
wherein said coupling means comprises catches ar 
ranged on said support. 

9. A wiper assembly in accordance with ‘claim 8, 
wherein said coupling means comprises a catch on said 

a 

accordance with claim 1 com 

‘ support which always retains its position and upon 
l which said bearing crank acts with the ?rst swivel from 
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the parking position, and a further catch which may be 
moved into the path and out of [the path of the bearing 
crank. . 

10. A wiper assembly in accordance with claim 9, 
wherein the spacing between said catch and said further 
catch issmaller than the normal swiveling angle of the 
bearing crank. 

11. A wiper assembly in accordance with claim 8, 
wherein at least two of said catches may be moved into 
the path of said bearing crank and out of the path of said 
bearing crank said two catches having a spacing smaller 
than the normal swiveling angle of said bearing crank, 
and one of said two catches serves to effect the coupling 
when the contact pressure is increased‘and the other of 
said two catches serves to effect the coupling when the 
contact pressure is reduced. 

12. A wiper assembly according to claim 9, wherein 
said wiper arm may be swiveled‘into a position which 
lies outside the normal wiping angle, said further catch 
being operably to diminish the contact pressure,‘ and the 
spacing between said catch and said ‘further catch is at 
least as large as the normal swiveling angle of said hear 
ing‘ crank. Y t 

13. A wiper assembly in accordance with claim 11, 
wherein said bearing crank may be coupled with one of 
said two catches only in one direction and with the 
other of said two catches only in: the other direction. 

14. A wiper assembly in accordance with claim 8, 
comprising an operating and a release electromagnet for 
each of said catches and one of said electromagnets may 
be excited with a positive change in the vehicle speed 
and the others with a negative change in the vehicle 
speed. . - 

15. A wiper assembly in accordance with claim 14, 
comprising switching means responsive to vehicle 
speed for controlling a particular one of said operating 
and release electromagnet and responsive to whether 
the change in the vehicle speed is positive or negative 
for selecting the'operating or. the release electromagnet. 

16. A wiper assembly in accordance with claim 15, 
wherein only one operating and one release electromag 
net are provided and that said. switching means com 
prises a single changeover switch. 

17. A wiper assembly in accordance with claims 14, 
15 or 16, according to any one, wherein that at any time 
said electromagnets may only be controlled for a short 
time. ‘ 

18. A wiper assembly in accordance with claim 17, 
comprising timing elements inserted in the control leads 
between said switching means and said electromagnets. 

19. A wiper assembly in accordance with claim 17, 
wherein said switching means comprises normally 
closed contacts assigned to said electromagnets that 
upon displacement each normally closed contact inter 
rupts the circuit of the assigned electromagnet which 
effects the displacement and that upon another displace 
ment said contact is closed again. 

20. A wiper assembly in accordance with claim 19, 
wherein said normally closed contacts assigned to the 
operating electromagnets are closed one after the other 
during a release action and said normally closed 
contacts assigned to the release electromagnets are 
closed one after the other during an operating action. 

21. A wiper assembly in accordance with claim 19, 
wherein said normally closed contacts are controlled by 
second cams on said support. 

22. A wiper assembly in accordance with claim 16, 
wherein said electromagnets may only be excited in 
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particular swiveling ranges of said bearing crank which 
depend on the position of said support and on their 
position on said support. ‘_ 

23. A wiper assembly in accordance with claim 15, 
wherein the lowest contact pressure may be adjusted 
when an operating switch is moved into the off-posi 
tion. 

24. A wiper assembly in accordance with claim 23, 
comprising a parking position switch. 

25. A wiper assembly in accordance with claim 23, 
wherein said operating switch comprises a bridging 
contact for applying operating voltage to one of said 
release electromagnets for effecting the return to the 
lowest contact pressure. 

26. A wiper assembly in accordance with claim 1, 
wherein said holding member is arranged below said 
fastening member around said wiper shaft, said holding 
member being retained in position relative to said wiper 
bearing in the axial direction and being suitable relative 
to said wiper bearing. 

27. A wiper assembly in accordance with claim 26, 
wherein said fastening member and said holding mem 
ber are coupled with each other by catches in a manner 
protected against twisting, but axially displaceable rela 
tive to each other. 

28. A wiper assembly in accordance with claims 26 or 
27, wherein said holding member comprises a fork 
shaped stud, said stud carrying aholding pin for sus 
pending said wiper arm spring. 

29. A wiper assembly in accordance with claim 28, 
wherein said stud is flanked by two cheeks of said fas 
tening member, and said holding pin being only inserted‘ 
in the stud of the holding member. 

30. A wiper assembly in accordance with claim 28, 
wherein said fastening member includes an oblong hole 
and said holding pin projects into said oblong hold. 

31. A wiper assembly in accordance with claim 26, 
wherein said holding member is secured in a form-fit 
manner in the axial direction. 

32. A wiper assembly in accordance with claim 31, 
wherein said holding member is rotatable in a bearing 
bush ?rmly mounted in said wiper bearing. 

33. A wiper assembly in accordance with claim 26, 
wherein said holding member is supported on said fas 
tening member through a spring. 

34. A wiper assembly in accordance with claim 33, 
wherein said spring is guided by said holding and fasten 
ing members. 

35. A wiper assembly in accordance with claim 34, 
wherein said holding and fastening members have cup 
shaped sections by which they are guided in each other. 

36. A wiper assembly in accordance with claim 35 
wherein said spring is disposed within said cup-shaped 
sections and is supported on the bottom thereof. 

37. A wiper assembly in accordance with claim 36 
wherein said holding member and said fastening mem 
ber are adapted to captively guide each other. 
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38. A wiper assembly in accordance with claim 37, , 

wherein said fastening member has a stop against which 
the holding member may push to limit the displacement 
in the one direction and said holding member includes a 
clip to limit the displacement in the other direction. 

39. A wiper assembly in accordance with claim 38, 
wherein said holding member has two sections posi 
tioned one behind the other with different dimensions 
transversally to the direction of mutual displacement, 
said fastening member extends at least partly over both 
of said two sections and including clip in the interspace 
between one of said two sections said clip acting as a 
stop. 

40. A wiper assembly in accordance with claim 1, 
wherein said member includes a lever, swivelably 
mounted, and the position of which de?nes the position 
of the suspension point of said wiper arm spring said 
lever being coupled with a guide surrounding the wiper 
shaft, the position of said guide relative to said fastening 
member being variable in the axial direction. 

41. A wiper assembly in accordance with claim 40, 
wherein said guide is rotatably mounted relative to said 
wiper bearing. 

42. A wiper assembly in accordance with claim 41, 
comprising a thrust rolling bearing between said guide 
and said wiper bearing. 

43. A wiper assembly in accordance with claim 42, 
wherein said lever is loaded by said wiper arm spring in 
a single swiveling direction and rests against said guide. 

44. A wiper assembly-in accordance with claim 40, 
wherein said lever is mounted on said fastening member 
opposite said wiper spring and said lever encompasses 
said wiper shaft. 

45. A wiper assembly in accordance with claim 40, 
wherein said wiper arm spring is mounted on a second 
lever forming said holding member. 

46. A wiper assembly in accordance with claim 45, 
wherein the suspension point of said wiper arm spring is 
positioned closer to said wiper shaft than the bearing 
axle of the second lever, said bearing axle being pro 
vided on extensions of said fastening member which 
project into said swiveling member. , 

47. A wiper assembly in accordance with claim 45 or 
46, wherein said second lever is supported by said lever. 

48. A wiper assembly in accordance with claim 47, 
wherein the point of support of said lever is positioned 
beyond the contact spots between said lever and said 
guide. 

49. A wiper assembly in accordance with claim 48, 
wherein said suspension point of said wiper arm spring 
lies 'on the same side of a plane which is de?ned by the 
bearing axle of said holding member and by the suspen 
sion point of said wiper arm spring on said swiveling 
member. 

50. A wiper assembly in accordance with claim 49, 
wherein said second lever forming is in the shape of a 
fork and that each wing of said fork is separately 
mounted. 
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